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"Man's Place in Nature" is the title of six
famous lectures by Thomas Henry Huxley (1).
He delivered them in 1860 to a working-class
audience. I feel no presumption in plagiarizing
either his title or his subject, for we are still
much confused about man's place in nature. We
can understand man's place in nature only if e
understand something of his evolutionary his-
tory. I shall attempt to convey what I consider
the most reasonable and up-to-date views of
where man, Ilomo sapiens, us, stands in the
scheme of nature.
It gives me great pleasure to deliver this lec-
ture, and I especially want to thank Dr. Lerner
for inviting me to participate in this meeting.
I shall begin today with what is really the end
of the story of "Man's Place in Nature" and will
end with the beginning of the story by analyzing
and describing the living remnant population
that represents the earliest populations from
winch arose the evolutionary line leading to man.
Today, man is a heterogeneous, heterozygotic,
polytypic species. There is an enormous diversity
and an almost endless variation on the funda-
mental plan of Homo sapiens. This diversity is
the result of a long evolutionary history. During
tins long history, variation or adaptability was
the object of natural selection as much as any
particular trait. One of man's most characteris-
tie traits is variability, and, by extension, adapt-
ability (2). The variety of individuals we see
around us belong to a single population; a
single Mendelian population; a single inter-
breeding population; and the name of that
population is Homo sapiens.
We are not certain what led to the variation
we see before us today, but we have some clues.
And I shall talk at first about the variation of
skin color. Between man's inner self and the
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world stands a complex garment, the integu-
ment, the skin. The skin binds up in one orga-
nized package the skeleton, the viscera, the
nerves, the glands, the personality, in short, us.
I feel some trepidation in speaking on this
subject to a group of dermatologists, for I know
nothing of either skin or venereal disease, two
subjects classically parts of your medical spe-
ciality. Skin, or at least skin color, has con-
cerned anthropologists, yet our contribution to
studies of skin has been unimpressive.
Let me begin by asserting that I reject the
notion that there are traits upon which natural
selection does not operate. Yet, today, a trait
such as skin pigmentation appears to have little
or no physiological function from an evolu-
tionary point of view. Pigmentation certainly
has physiological functions. Pigmentation is de-
termined in part genetically, although we really
know little of the genetics of human pigmenta-
tion (3). It is my contention that none of the
known functions of pigmentation and what little
we know of its genetics can be used to explain
the distribution of skin pigmentation found in
populations of Homo sapiens today, 100 years
ago, 1,000 years ago, or 10,000 years ago. Of
course, we do not have a very good notion of
what color the skin was that covered 10,000-
year-old fossil or subfossil bones.
Melanin, as we all know, has a role in pro-
tecting the skin, even the whole organism, from
ultraviolet radiation. English investigators (4,
5, 6) studying Nigerians showed that the darkly
pigmented skin of the Nigerians transmitted less
ultraviolet radiation to u-v sensitive photo-
graphic film than did skin taken from lightly
pigmented Europeans. These experiments con-
firm what we all expect, that is, persons with
darkly pigmented skins are more resistant to
sunburn than lightly pigmented individuals. The
experiments also suggest that the rate of syn-
thesis of vitamin D in individuals with large
amounts of melanin in their skin is different
from the rate in those with small amounts.
Vitamin D is synthesized in the stratum gran-
ulosum of the skin. The rate of synthesis is
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probably regulated by the keratinization and
pigmentation of the stratum corneurn. Loomis
(7) has contended that there is a high correla-
tion between the disttibution of degree of skin
pigmentation and latitude. He believes this cor-
relation is the result of selection for depigmenta-
tion in northern latitudes and selection for pig-
mentation in tropical and equatorial latitudes.
Depigmented skin, in the presence of low intensi-
ties of solar ultraviolet radiation, maximizes the
pholoactivation of 7-deliydrocholesterol into vi-
tamin D. This process prevents ricketts and
other disorders from developing. Highly pig-
mented skin prevents the poisoning that results
from synthesis of amounts of vitamin D larger
than required.
These arguments would be impressive if we
real]y had at our command the information re-
quired to support them. We do not know the
distribution of pigmentation among early ho—
minids, the ancestors of present-day Homo sa-
piens. We have no experimental evidence to show
us that depigmented Europeans collapse from
vitamin D poisoning in tropical and equatorial
latitudes. We have no experimental evidence
that pigmented populations in northern lati-
tudes suffer an abnormal incidence of ricketts
(8, 9).
The explanation for the present evident di-
versity in human pigmentation that I find most
suggestive was formulated by Professor Hulse
of the University of Arizona (10). This di-
versity is not related to physiological or adap-
tive functions of pigmentation. It is a conse-
quence of the invention and development of
culture by man.
We find before us a vast range of pigmented
individuals. Today, pigmentation appears to
have little or no vital adaptive function. Clearly
this was not always the case. If we wish to un-
derstand the present variation and distribution
of pigmentation, I believe a little story may
provide us with some ideas. Should Mars prove
to have been inhabited, Martians of intelligence
would certainly have developed the science of
anthropology. Since Mars is now a dead planet,
Martian anthropology would have been flourish-
ing a long time ago, perhaps reaching its apogee
100 thousand years ago. We can imagine Mar-
tian anthropologists borrowing a flying saucer
(from the Martian Interplanetary Transport
Service) for a short ethnographic research trip
to the planet Tellus.
Our Martian anthropologists would very likely
have found in what we now call the Old World,
that is, the Eurasafrican continent, erect bipedal
primates. These erect bipedal primates, genus
Homo, lived in all hunting and gathering
groups that wandered over vast distances in
search of food and shelter. These erect bipedal
primates were certainly nude. These small popu-
lations were very much at the mercy of wind
and weather and predators and were exposed to
different amounts of solar radiation depending
upon the altitudes and latitudes at which they
lived. A very close examination of the pigmen-
tation of each of the populations of erect bipedal
primates, genus Homo, would have shown our
Martian anthropologists, and they very likely
demonstrated this to fellow anthropologists back
on Mars, that there was a very close correlation
between altitude, latitude, temperature, solar
radiation, etc. and the precise degree of pigmen-
tation found among these very small populations
of Homo. I believe our Martian colleagues would
have noted very subtle differences in degree of
pigmentation that were closely related to the
total environment in which the populations ex-
isted.
Now let us carry the story forward by about
75 thousand years. Another Martian anthropol-
ogist, wishing to do a "follow-up" study, returns
to Tellus. He discovers that a major change has
occurred. A large part of the population of the
planet Earth is now living in settlements. Village
life has been invented and so has agriculture.
Indeed, there are some signs of city-building,
suggesting to the anthropologist that urban life
was going to be the next major step forward. He
discovered, much to his surprise, that large num-
bers of the total population were heavily pig-
mented or black. Another major segment had the
pale, grayish-brown pigmentation typical of pop-
ulations now found in Asia (sometimes this is
called yellow). Another somewhat smaller seg-
ment consisted of individuals practically depig-
mented. Their skin color appeared as the typical
swine-pink hue found among North Europeans
(Wasps to you). There were, of course, varia-
tions on these three major pigmentations or lack
thereof.
Now, how did three kinds of pigmentation
come to be dominant on the planet? The sim-
plest explanation is that agriculture was invented
in areas inhabited by the very black, the pale
gray-brown, and the very swine-pink members
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of the genus Homo. The advantage that the in-
vention of agriculture gave to those groups led
to their reproducing themselves at a far greater
rate than any other populations. The enormous
advantage in an agricultural way of life, with
conseqIlent permanent shelters, food in abundant
suppiy, and clothing, ameliorated the effects of
solar radiation, temperature, latitude, altitude,
etc. We know that agriculture and settled village
life were independently developed—in Meso-
america and the Andean plateau, in Africa, in the
Near East, perhaps in India, and in what is now
Cluna—during the Neolithic. (Neolithic, new
stone age, is the technical term anthropologists
use for the period when settled communities
based upon agriculture first came to exist.) And
it was quite fortuitous that three or four of the
many degrees of pigmentation became most
common in our ancestors. Once clothes, shelter,
and settlements became factors in human soci-
eties, the effects on man of environmental var-
iables, such as ultraviolet solar radiation, were
reduced markedly. I must reiterate, the advan-
tages of a relatively secure, settled mode of
existence and the consequent reduction in many
environmental hazards are enormous compared
to the insecure if adventurous habits of wander-
ing bands whose subsistence depends upon the
members' skills at hunting and gathering.
A similar kind of socio-economic accident led
to the disproportionate number of White Anglo-
saxon Protestants present in the world today.
The Winte Anglo-saxon, but not yet Protestant,
population of northern Europe at the end of the
Middle Ages accounted for a small percentage
of the total population of the planet. Today the
descendants of those who inhabited what are now
known as the British Isles, the Netherlands,
Scandinavia, and North Germany at tile end of
the Middle Ages account for a very large pro-
portion of the world's population. They account
for this not because of the superiority of swine—
pink skin but because persons with swine—pink
skin happened to be living in that part of north-
eastern Europe where industrialization, urban
life, and the origin, development, and expansion
of a great maritime industry occurred.
The population of the British Isles, the Neth-
erlands, Scandinavia, and North Germany was
about 10 million at the end of the Middle Ages.
If we take estimates, which are reasonably plau-
sible, from British historical documents, there
were in 1600 about 3 million Britons. If we add
to tins group the population of North Germany,
the Low Countries, and Scandinavia at the eid
of the Middle Ages, we might find 7 million
more, to make tile total of 10 million. British
and others in that area emigrated in large num-
bers because of their geographical position and
the historical circumstances of the development
of commerce, maritime power, and technology.
Today there are at least 350 million descendants
of these small groups. The population of the
world has increased 6 to 7 times since 1600. The
population of Wasps has increased about 35
times. There is no evidence that there is a su-
perior virtue in being a Wasp, a superior men-
tality in being a Wasp, or a superior tenacity.
Yet it is an evolutionary fact that the Wasps
have increased enormously. [My colleagues in
cultural anthropology point out that "Wasp" is
a socioeconomic term, a term of class—the upper
middle class. Today there are Jasps, Basps,
Casps, as well as Wasps (Jewish, Black, Catholic,
as well as White Anglo-saxon Protestants!
Northern and western Europe contain today
and probably contained in 1600 a large propor-
tion of the blondes of the world. Three per cent
of the world's population in 1600 lived in north-
ern and western Europe. At least 12% of the
world's present population can trace its origin to
people migrating from that part of Europe. Ma-
jor changes in proportions of the ancestral com-
position of contemporary Homo sapiens have
come about during the last 1% or less of human
existeiice. They have come about entirely be-
cause of the fortuitous correlation between ad-
vanced technology, geographical location, and
physical characteristics, most notably the swine-
pink skin. Historical circumstances, not biologi-
cal virtue, determined the expansion of a few
among the many populations that existed at the
beginning of the Neolithic.
I have suggested that the composition of con-
temporary Ilomo sapiens and, indeed, his place
in nature are functions of technology as much as
functions of biology. In order to examine what
produced this development, I must now discuss
the fossil record as well as certain living pop-
ulations of primates (Table 1, Table 2). Pale-
ontology, the study of dead life, as well as
neontology, the study of living life, must be part
of our inquiry.
If we study the fossil record carefully, we find
there existed during the Miocene epoch all over
the Old World ape-like primates, known now
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TABLE 1
A snntrnary classification of the living primates
Taxonomic hierarchy Typical examples
ORDER Primates
STJBORT)ER Prcsirnii
INFIIAORDER Tupaiiformes Tree shrews
INFRAORDER Tarsiiforrnes Tarsiers
INFRAORDEIt Lorisiformes Bushbabies,
lorises
INFRAORDER Lemuriformes Lemurs
SUBORDER Anthropoidea
SUPERFAMILY Ceboidea South Ameri-
can monkeys
SUPERFAMILY Cercopithe- Baboons, ma-
coidea caques
SUPERFAMILY Hominoidea Apes, man
FAMILY Pongidae Apes
FAMILY Hominidae Man
TABLE 2
The major geological epochs and the divergence of the
major primate groups
Epoch Years B, P. Taxon
Recent 0—50,000
Pleistocene 50,000—
2,000,000
Homo
Pliocene 2,000,000—
12, 000 , 000
Miocene 12,000,000—
28,000,000
Hominidae, Ce-
boidea
Oligocene 28,000,000—
40,000,000
Hominoidea (Pon-
gidae), Cerco-
pithecoidea
Eocene 40,000,000—
60,000,000
Tarsiiformes, Lori -
siformes, Lemuri-
formes
Paleocene 60,000,000—
75,000,000
Tupaiiformes
1 Before the present.
eollectively as the Dryopitliecinae. These are
older than the fossils that are distinct as mem-
bers of the genus Homo. Over 650 dryopithecine
specimens are known. Several years ago, Simons,
a paleontologist at the Peabody Museum in New
Haven, and his students investigated almost
every specimen (11). It became clear that the
vast diversity- that led others to put these many
specimens into innumerable species and genera
could be categorized into no more than 2 or 3
genera and a half-dozen species.
One small group, once kept vithin the Dry-
opitheeinae, with the wonderful name of
Ramapithecus pun jabicus, turns out not to be
a member of the Dryopithecinae but a true
hominid. R. pun jabicus is the genuine ancestor
of man (Fig. 1). Or at least as close as we can
get, today, to actual remains of the first true
hominid. To summarize a vast amount of work
on Sirnons' part, we can carry our inquiry back
about 20 million years; the first hominid is
about 20 million years old (12, 13).
I must admit that the inferences about
Ramapithecus are based upon fragments of jaws
and teeth only (Fig. 2). When Simons finds the
pelvis, as lie will, we shall be able to talk with
firmer authority.
The discovery that Ramapithecus is a hominid
makes it clear to us that the great apes—gorillas,
chimpanzees, and orangutans—are nothing but
collaterals, dead ends in evolution. I am quite
confident that this view will prevail, particu-
larly since fossil remains of apes, clearly very
much like gorillas and chimpanzees and at least
18 million years old, have been discovered (14).
The investigation of chimpanzees and gorillas,
a'though worthwhile and fascinating for its own
stke, will tell us less about man than for many
years we thought it would. The reason is that
chimpanzees, gorillas, orangutans, like their
FIG. 1. A schematic diagram of the approxi-
mate time of divergence of each major group in
the order Primates. The time axis is not drawn to
scale.
1 —Tupailforroes
2—Tarsilformes
3—Lorisiformes
4—Lemuriformes
5—Cercopitheco idea
6—Pongidae
7— Ceboidea
8— Hominidae
Paleocene Oligocene
Eocene Miocene
Pliocene
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Fic. 2. Maxillary fragment of Ramapithecus. Tins portion of the fossilized jaw is speci-
men nomber 13799, Yale Peabody Museom. The longest dimension shown here is about
4.5 cm. The length of the tooth row is about 3.1 cm.
immediate a ncestors the Dryopithecinae, are
highly adapted and evolved to fit carefully into
an ecological niche, a way of life, that is unique
and is not a human hominid kind of life.
I must emphasize, whenever we study any
living primates, we are observing animals that
are products of millions of years of evolution.
They are not our ancestors—tliey are all we have
as representatives of our ancestors.
If we look at man's anatomical, lus morpho-
logical structure, there are some hints that he is
descended from an arboreal, tree-dwelling pri-
mate, something like a modern gibbon; and some
hints that he is descended from a somewhat less
arboreal cercopithecine monkey, something like
a modern baboon (15). This once arboreal ani-
mal began to develop modifications of its loco-
motor anatomy—flat feet, big toes, a pelvic
girdle with a broad, curved ilium—to support the
trunk in the erect posture. As the great forests
of Africa and Asia gave way to dry savannas and
grasslands, animals with these particular mod-
ifications became increasingly successful in meet-
ing the demands of living on the great open
plains. Was it a brachiating gibbon—like ancestor,
or was it a gregarious, highly social baboon that
produced the direct line leading to man? II we
could answer this, one of the most irritating
questions in anthropology would be put to rest
(2, 16, 17).
The most important discoveries of the twen-
tieth century, as far as human evolution is con-
cerned, are a relatively large group of Pleistocene
fossils known as the australopithecines (Table
3, Fig. 3). They were first discovered in South
Africa by Raymond Dart (18). The corpus of
material has been expanded by later finds of
skulls, jaws, and long bones from East Africa,
West Africa, North Africa (on the Mediterra-
nean littoral), and the islands of Southeast Asia,
particularly Java. Among the australopithecine
fragments recovered in South Africa were some
pelvic fragments. These discoveries changed the
interpretation of the sequence of biological, spe-
cifically anatomical and morphological, events
that led to the modern human structure. These
fragments support the view that our South
African ancestors were able to stand erect and
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TABLE 3
Some fossil hominids of the Recent, Pleistocene, Pliocene, and Miocene epochs
Epoch
Representative fossils
Taxonomic designation Common names Approximate age (years)
Recent
Pleistocene
Upper
Middle
Lower
Pliocene
Miocene
Homo sapiens
Homo sapiens
Homo africanus
Homo africanus
?
Rarnapithecus punjabicus
Neandertal man
Neandertal man, Pithe-
canthropines, Java man,
Peking man
Pithecanthropines, Austra-
lopithecines
Australopithecines, Homo
habilis
50,000
300,000
600,000
2,000,000
14,000,000
walk bipedally. The hands were relieved of loco-
motor tasks and freed for other uses. It is pos-
sible to claim that the rest of the evolutionary
history of man is the story of both the develop-
ment of clever hands and the development of
the brain necessary for the extent to which the
hands became so extraordinarily dexterous.
The significant differences among the pelvic
bones of australopithecines, apes, and modern
man are illustrated in Fig. 4. The differences
suggest strongly that man became what lie is
because of what he sits upon rather than what
he thinks with. The pelvic girdle is the funda-
mental structure for the fully erect posture and
the bipedal gait of man. The pelvic fragments
from South Africa plus the relatively small
skull with large jaw and small braincase are ex-
cellent evidence that a major shift in locomotor
function and adaptation preceded the develop-
ment of the large brain and small face of modern
Homo sapiens.
I could regale you at this point with lists of
incomprehensible but elegant names for the
many hominid fossils we know today. It is my
view that too many names for these fossils exist.
The plethora of names implies that many dif-
fererit species, genera, dead ends, and "missing
links" occur among the many fossils in our great
museums. "Missing link" is a logical contradic-
tion, for example. Rather than entertain you
with the delightfully malicious but highly eso-
teric quarrels that bring life to the somewhat
dusty pages of paleoanthropology, I have sum-
marized the hominid fossil sequence in Table 3.
I present in Table 4 my view of the two most
reasonable ways to make a taxonomy of the
hominid fossils. I expect that my view of how to
organize the dead fossils may liven up some of
the living fossils among my colleagues, but I
shall take that risk.
The Pleistocene (Table 3) is the epoch of
greatest significance for our purposes. It was
during this segment of our evolutionary history
that most of the finishing touches were put on
the erect bipedal morphology we cart around.
It is also the epoch during which the cerebral
cortex became the sophisticated if somewhat
jelly-like instrument that we carry between our
ears.
There is a consensus that the duration of the
Pleistocene epoch is about 2 million years. Po-
tassium-argon dating methods have been applied
to a significant number of early Pleistocene or
late Pliocene strata, including those of the
splendidly stratified site of Olduvai Gorge in
Tanzania (19, 20). The date for the beginning of
the Pleistocene leads us to infer that some of the
australopithecine fossils of East Africa and
South Africa are at least 2 million years old.
There are several other important groups of
fossils that are closer to us in time aid look a
bit more like us than do the australopithecines.
The larger beetle-browed Java man and Peking
man are considerably later in time than the aus-
tralopitliecines (Table 3). And the earliest Homo
sapiens (Neandertal man) of Europe is a very
recent ancestor. All of these fossils are, for my
purposes today, relatively insignificant, for they
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km. 3. Crania and mandibles of robust australopithecines compared to those of lowlandgorillas. A, Olduvai hominid skull no. 5 articulated with Peninj jaw, East Africa; B,
cranium SK 48 articulated with mandible 8K 23, Swartkrans, South Africa; C and D,
skulls of lowland gorillas, from the collections of the Peabody Museum, Yale University.
The photographs are printed to bring the four specimens to the same facial height. Note-
worthy are the relatively large mandibles and the smaller, less prognathous faces of the
australopithecines; the australopithecines do not have large canine teeth characteristic of
gorillas. Otherwise, there are many similarities between australopithecines and gorillas. The
robust mandible, large face, and relatively small brain of an australopithecine are parts
of a morphological complex that includes a pelvic girdle adapted for an erect posture and
a bipedal gait. (Photographs, courtesy K L. Simons.)
represent fully developed members of the genus the australopithecines, appeared as distinct
Homo. groups. The human way of life as opposed to
The great biological, evolutionary, phyloge- the purely hominid way of life involved not
netic step from primitive nonhuman primate to quite so much a major anatomical and ruorpho-
hominid primate had been made by the time that logical step as the development of sufficient
the bits of fossil we now call Homo of ricanus, neurological apparatus so that the making of
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FIG. 4. Pelves of A, a gorilla; B, an australopithecine; and C, a modern man. Each
of the hominid pelves has a relatively broad, curved ilium, whereas the pelvis of gorilla
appears long and relatively slender. Throughout evolution, the ilium changed most, but
there are also modifications in relative size and orientation of the ischium and pubis.
TABLE 4
Two reasonable alternalive laxonomies
of Ihe Hominiciae
Family Hominidae Hominidae
Genus Ramapithecus Ramapithecus
Species R. punjabicus R. punjabicus
Genus Homo Auslralopilhecus
Species H. africanus
H. robusins ?
H. sapiens
A africanus
A. robuslus ?
Gernis Homo
Species H. ereclus
H. sapiens
tools to a traditional pattern was a normal way
of life of these animals. The hands were free, a
brain to use them then developed. The essen-
tial functional characteristic of the neurological
apparatus that makes this possible can be
summed up by the phrase, out of sight, not out
of mind (the pompous among us call this "time-
binding"). The hominid way of life became a
human way of life when it was possible for the
fearful, erect, bipedal, plains-dwelling primate
to engage in intelligent conversation according
to the standards of George Bernard Shaw. Shaw
pointed out that all intelligent, civilized con-
versation was about religion, politics, and sex.
Our first completely human hominid most likely
engaged in hunting small game on the great
plains of Africa and Asia. The major form of
social organization was the hunting band with a
clear division of labor between the females, who
had the children to handle, and the males, who
had to hunt. The standards of Shaw and our
criterion of out of sight, not out of mind may be
met if we imagine the males of such a hunting
band seated in a circle in the evening asking
supernatural protection during the hunt they
were planning for the next day (religion). They
then assign individuals to various duties during
the hunt and divide the not yet captured game
(politics). Finally, they close the evening by
talking about the women (sex)
Earlier I said there were three or four main
stages we must investigate in determining what
man's place in nature is. The first was to look at
the diversity of mankind and make some gen-
eralizations about the kinds of technological,
sociological, and biological forces that led to this
C
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diversity. The second was to examine out of
what kind of ancestry modern diversity came.
Third, the immediate fossil ancestors of man as
far back as approximately 20 million years ago
are reasonably well known, and 1 emphasized
the importance of understanding what happened
between prehominid and hominid way of life.
Characteriza6on of the change from prehominid
to hominid and then to human ways of life is a
crucial problem iii contemporary anthropology.
The change was to gregarious, bipedal, plains
life, and then to the intellectual grasp of the
future conditional.
The fourth stage comes next—we must look
at the group of animals from which the so-
called higher primates, including man, came.
The group of animals out of which all the
other primates developed are represented iii the
Paleocene and Eocene geological epochs by a
large number of relatively tiny fossilized teeth,
skulls, and jaws. These belong to that great
suborder, prosinñan primates. Modern forms
are tarsiers, galagos (Figs. 5, 6), lorises (Fig.
7), and lemurs.
You will pardon me if I spend a bit of time
on the lernurs, for they are an obsession with
me. They are not only my favorite animals but
I have devoted part of my professional career
to working with them. I am often asked why
I study so assiduously nonhuman primates
rather than man, since many physical anthro-
pologists study man only. I answer that I like
nonhuman primates. My lemurs remind me of
my undergraduates, my baboons of my col-
leagues, and my gorillas of university presidents.
Lemurs are bright-eyed and bushy-tailed with
a look in their eye that suggests they camiot
believe the way of the world is what it is.
FIG. 5. Galago crassicaudatus argentat'us, greater bushbaby of East Africa, silver-gray
variety. The animals pictured here were born in captivity and were approximately 4
weeks old when this photograph was made in the author's laboratory.
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FIG. 6. Gala go crassicaudalus argentatus, greater bushbaby of East Africa, melanotic
variety.
Baboons are clever, highly intelligent, vocal,
gregarious, untidy, and one must never turn
one's back on them. Male gorillas are creatures
of great distinction with superb gray and black
coats. They chomp their way through the
(academic) jungle uttering superb vocaliza-
tions as they lead their troops of females and
infants. And they are a living fossil, almost ex-
tinct, a dead end in evolution. I have also been
asked by graduate students where they fit into
this extended metaphor. I answer that graduate
students are like sloths, not like primates!
There is a large variety of lernurs, all in-
habitants of Madagascar. They come in brach-
iating, semi-erect forms, squirrel-like forms,
mouse-like forms (Figs. 8—12). Almost all of
them are arboreal. The most beautiful of the
lemurs, Pro pithecus, lives a kind of monogamous
family life, like the gibbon of Southeast Asia.
Pro pit hecus lives a quiet family life except when
the Oedipus complex bursts forth to destroy the
even tenor of its existence. The juvenile male,
for example, will reside and move around with
its parents until such time as it is mature
enough to challenge its male parent for posses-
sion of its mother. At that time, what I call the
primitive Oedipus complex breaks forth. There
are other lernurs such as Lemur macaco thatFIG. 7. Loris tardigradus, slender loris, native to
. .
India and Ceylon. live highly gregarious lives. The gregarious ones
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evolutionary history of man might once more
start from these lernurs, these primitive pri-
mates. They have survived and branched into
PIG. 9. Microcebws murinus, mouse lemur. This
nocturnal species contains some of the smallest
animals in the order Primates.
PIG. 8. Phaner furcifer, fork-marked lemur.
This species is nocturnal, and the animal was
photographed about 11:00 p.m. in its native habi-
tat.
live in large groups, energetically munching up
the vegetation of Madagascar.
The line that led to man emerged from ani-
mals that look and behave like these lernurs. I
have already pointed out several major steps on
the route to man, and here in a metaphorical if
not actual sense is the ancestor, the beginning
of all else that happened. It is from semi-erect
arboreal mammals, primates with highly devel-
oped vision and clever hands, such as these
lemurs, that the animal we now call Rama—
pit hecus developed. Ramapithecus was the
forerunner of the mammal that now dominates
the planet—us.
I am told that Madagascar lies outside the
major belt of radioactive fallout. It is con- FIG. 10. Lemur fulvws rufus, male, sometimes
ceivable that, should the worst happen, the long known as red-fronted lemur.
T
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Fio. 11. Lemur macace. This species displays obvious sexual dimorphism. The animals
pictured here, both adult females, have red-brown pelage, and the male L. macaco are
completely black.
most arboreal zones in which a primate can live
on Madagascar. On the other hand, we must
remember that these lemurs are themselves the
end products of 70 million years of evolution.
Perhaps they, like the apes, are too far along a
specialized road for a second chance. But we
hope not.
The Primates are characterized by certain
features that distinguish them in a particular
way from all other mammals. These character-
istics distinguish them from the primitive and
more generalized mammalian populations out of
which they developed. The major characteristic
of the order Primates as a whole is probably
the development of an increasing ability to adapt
to varying environments—an ability to exploit
a variety of ecological opportunities rather than
a progressive or increasingly detailed adaptation
to specific environmental situations. Here are
some of the broadly conceived characteristics
that most of us now believe made the Primates
what they are (2, 21).
First, the refinement of the hands and feet
for grasping objects. We may characterize this
as development of a high degree of manual dex-
terity. This includes the development of fiat
nails on the digits of the hands and feet rather
than the retention of the sharp claws of primi-
tive early mammals. Very sensitive tactile pads
on the fingers and toes developed. Five fingers
or toes on each extremity remain as a legacy of
the primitive mammalian condition, and there
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Fio. 12. Pro pilhecus verreauxi, sifaka. Photographed at Primate Facility, Duke Uni-
versity.
is a development of mobile digits with emphasis
en the thumb and big toe. Man, of course, has
changed, for his feet and big toes become plat-
forms for support of the erect stance.
Second, the reorganization of the special
senses and certain skeletal structures associated
with them. The sense of smell has been reduced
in importance functionally and structurally, and
the olfactory center of the brain has decreased
proportionately in size. The snout and the pro-
trusion of the face have gradually and progres-
.sively been reduced. It is clear throughout the
fossil record of the Primates that vision and the
anatomical apparatus for vision have been em-
phasized. A very efficient binocular, color vision
developed in all species of diurnal primates, and
man probably has one of the most refined senses
of vision among the Primates.
Third, development of the brain with special
elaboration and differentiation of the cerebral
cortex. A very high brain-to-body ratio is char-
acteristic of members of the order Primates
(relative to the brain-to-body ratio in other
orders). The reduction in the snout and the in-
crease in the size of the cranium are related to
this neurological development. It is clear that
increased manual dexterity and eye-hand co-
ordination, such prominent features of primate
evolution, required an enlargement of the co-
ordinating centers in the brain. All of these
f,ti I'
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developments, of course, had profound con-
sequences on the morphology of the skull.
Fourth, an apparent elaboration of the proc-
esses of gestation and of the uterine and
placental membranes. The period of gestation
has lengthened, probably as a consequence of
this. Amongst the most primitive primates, the
gestation period is from 43 to 46 days, among
some of the Prosimii, it is at least 4 months, and
it rises to 9 months for Homo sapiens.
Fifth, increased time during which infant
primates are dependent upon their mothers or
other adults. This is clearly related to the in-
creased period of gestation, perhaps it is a con-
sequence of it. Such a trend of development is,
of course, not recognizable in the fossil record,
but the fact that the length of this period of in-
fant depeidency increases from lower to higher
living primates suggests that it is a real evolu-
tionary trend. The length of the period of post-
natal growth and of development to sexual
maturity increases markedly from lower to
higher primates. This period of dependency (of
one kind or another) is less than one year among
the nocturnal prosiinian primates and increases
to almost 25 years in man.
Sixth, an apparent marked increase in the
"natural" life span of all members of the order
Primates. Tiny mouse lemurs, Microcebus
murinus, have lived for 8 years or longer in a
laboratory colony in Paris, are still alive, and
still produce young. These animals have an
average weight of about 80 grams. Longevity is
probably related to the relatively few offspring
normally produced by primates.
Seventh, an increasing complexity and quan-
tity of social behavior. This fact is, of course,
not interpretable from the fossil record. But
studies of the vocalizations, the displays, and
certain special features of behavior such as
grooming, infant care, and vigilance, indicate
that social behavior of living primates is com-
plex and highly developed. Primates are the
most social of mammals and the higher primates
are more social than the lower.
Primates have emphasized the quality as
opposed to the quantity approach in evolution.
Where mama codfish produces several million
eggs a year in the hope that one or two, left
alone to their own devices, reach maturity and
reproductive age, mama primate has less than
one baby a year but lavishes an enormous
amount of maternal care on it to make certain
that a high quality product is produced. The
difference is evident ill evolutionary results.
Codfish do not rule the planet, and the most
complex and developed primate, man, does.
Quality control has paid off. Throughout all
evolutionary history primates have been weak,
few in number, but they are now dominant.
Whether they will remain so is hard to say.
Man's place in nature is as a member of the
family Hominidae, the superfamily Hominoidea,
the suborder Anthropoidea, the order Primates,
the cohort Unguiculata, the class Mammalia,
the phylum Chordata, the kingdom Animalia. I
can put it more simply. Man is the most domi-
nant of the mammals, perhaps of the animal
kingdom, manipulating this planet (and soon,
perhaps, other planets) for his own ends. I trust
that our manipulation of the precious planet
Tellus will not lead to the destruction of the
only planet where we know metabolism based
upon oxygen is possible.
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